This paper presents a framework of analysis for examining the impact of changes in interest rate policy and financial reforms on economic growth. Using annual dataset for Nigeria for the period covering 1970 to 2008, our results are three-folds. Firstly, deposit rate of interest has a positive effect on financial depth. Secondly, the multivariate granger causality tests reveal that there is only one-way causality between financial depth and economic growth; the flow running from financial depth to economic growth. Finally, interest rate liberalization tends to granger cause financial depth and economic growth. This enquiry therefore suggests that a departure from rigidly fixed deposit rate of interest will enhance financial depth and improve the country's rate of economic growth. The current financial reforms should be directed at achieving a more liberal deposit rate of interest.
Introduction
The linkage between financial development and the growth rate of an economy has long been a subject of intense scrutiny. In contrast to the sheer volume of previous studies on this subject, however, there has been no clear theoretical consensus on this topic. One view is that the relationship should be unidirectional running from financial development to economic growth. This notion traces its origins to Schumpeter (1912) , and subsequently through variety of scholarly literatures triggered by Mckinnon (1973) and Shaw (1973) on the debate on financial intermediation and economic growth. They contend that financial deepening and savings, increase investment and therefore impact positively on economic growth. In another view, Robinson (1962) and Stiglitz (1994) have questioned the role of the financial system in promoting economic development. They argue that economic growth creates the demand for additional financial services, which in turn bring about more developed financial sectors. The third group hypothesizes a bidirectional causation between financial development and economic growth (see for instance, Demetriades and Hussein (1996) , Neusser and Kugler (1996) . The lack of theoretical consensus inevitably renders the question an empirical one.
However, what is worth noting is that the financial sector plays its role through interest rate. McKinnon (1973) and Shaw (1973) hypothesized that liberal interest rate regime motivates savers to convert some of their savings from unproductive real assets to financial assets and by so doing increase the supply of credit in the economy. Feyzioğlu, Porter, and Takáts (2009) confirmed that interest rate liberalization raise the cost of capital, increase the return on savings and allow smaller, more efficient banks to increase their role in intermediation. Thus efficiency of investment is increased. However, most developing countries in Africa have operated under quite repressive regimes. Most of these countries have embarked on several measures under the canopy of financial sector reforms to reposition the financial sector for economic growth. For some countries, there is evidence that the financial sector reforms have yielded fruits. For instance, empirical study for Zambia by Odhiambo (2009) reveals that interest rate liberalization enhances financial deepening and hence economic growth. There is no a priori reason, however, to believe that this is the case with Nigeria. This paper sets off with the aim of providing robust empirical evidence on the interest rate liberalization-growth relation in Nigeria. Our estimation results reconfirm the findings of earlier studies including Odhiambo (2009) that interest rate liberalization impact positively on financial deepening, which in turn brings about increase in economic growth. Our results have some bearing on financial sector reforms in Nigeria. Financial Policy should be directed at eliminating all manner of distortions to interest rate in order to encourage deposit and efficient resource mobilization by the financial institutions.
The paper is organized as follows. Section 2 reviews the existing literature on the link between interest rate liberalization and economic growth. Section 3 presents background information and stylized facts on financial depth, economic growth and deposit rate of interest in Nigeria. Section 4 sheds light on the methodology and data used for the empirical analysis. Section 5 reports the estimation results while section 6 concludes. (1973) and Shaw (1973) revisited the financial liberalization hypothesis and triggered off the debate on financial liberalization, interest rate and economic growth relationship. Since then, the potency of interest rate liberalization has been on debate from the theoretical and empirical frontiers. McKinnon (1973) and Shaw (1973) hypothesized that liberal interest rate regime motivates savers to convert some of their savings from unproductive real assets to financial assets and by so doing increase the supply of credit in the economy. The contention is that this will affect financial deepening and savings, increase investment and thereby impact positively on economic growth. Ndebbio (2004) and Abiad, Oomes and Ueda (2004) in their work supports this view. Also, Feyzioğlu, Porter, and Takáts(2009) confirmed that interest rate liberalization raise the cost of capital, increase the return on savings, and allow smaller, more efficient banks to increase their role in intermediation. Thus efficiency of investment is increased. Ngugi and Kabubo (1998) explored the sequencing and actions taken in the liberalization process in Kenya. They focused on interest rate levels, spreads and determining factors, as an indicator of financial sector response to the reform process and found that the financial system was characterized by repression factors including negative real interest rates, inefficiency in financial intermediation and underdeveloped financial markets. They concluded that the economy was facing secondary financial repression and therefore needs to introduce policy measures that will lead to significant positive effects of financial liberalization.
Literature Survey

McKinnon
More than before, arguments against the influence of interest rate liberalization through savings and investment have increased. There is the strong argument that it may not affect level of savings and where it does, its effect will be negative as it may reduce volume of savings. The reason found in literature is primarily that the income effect of increased interest rate may well counter the positive substitution effect found between savings and consumption. Giovannini (1983) ; Arrieta (1988) ; Cho and Khatkhate (1990); Warman and Thirwall (1994) and Bandiera et al (1999) are among the critics of the interest rate liberalization hypothesis. They maintain that high interest rate leads to increase in opportunity cost of consumption; households will substitute part of their consumption for savings, hence savings will increase. In the same vein, increase in wealth due to increase in interest rate will increase consumption. The ambiguous situation so created by rise in interest rate will produce counter effects and eventually lead to a negative overall effect on savings. In the same vein, Omole and Falokun (1999) believe that interest rate liberalization will adversely affect industrial operations and therefore economic development, hence they called for complementary policies that will accommodate industrial incentives such as tax reliefs, reduction in tariffs and provision of basic infrastructural facilities.
Another argument against interest rate liberalization is based on the interest rate elasticity of savings. It is expected that increase in real interest rate will reallocate only the available volume of savings to financial savings but total savings will remain unchanged. This is because high rate of interest attracts financial savings; in the sense that it becomes more rewarding to switch savings from other types to financial savings. However, it is known that investment in other assets like pension funds, mutual funds, shares and postal savings will produce same effect if they are made more attractive. But Gupta (1984) and have argued that such reallocation will not affect the volume of total savings. There is yet a third point against the interest rate liberalization hypothesis stemming from the position that at low levels of income, interest rate may not induce savings. This, they argue, is because economic agents tend to consume all income and may not save. This tends to persist even at a sustained high deposit rate until income rises above consumption level. The works of Pagano (1989, 1994) and that of Hall (1978) clearly specify that even at relatively high levels of income financial reforms aimed at easing borrowing tend to induce consumption more than savings.
Experiences from empirical results left us with conflicting results in the investigation of effect of interest rate liberalization on Economic growth. World Bank (1989) working with data from 33 developing countries for the period 1965 -1985 and Fry (1980 in his work with 7 Asian countries concluded that there is positive effect of real interest rate on economic growth. Other works that found positive relationship between interest rate or financial liberalization with growth include Roubini and Sala-i-Martin (1992) . Gibsonal Tsakalotos (1994) had argued however, that Roubini and Sala-i-Martin work suffered from omitted variable bias. On the contrary, Khatkhate (1988) and Gupta (1984) found that the relationship is negative. Similar to the relationship between interest rate liberalization and growth is that of financial deepening and economic growth. The results here have also been as ambiguous. Four possible relationship stands out in the literature concerning financial depth and economic growth. One of them is as observed by Graff (1999) that the two are not causally related at all; each of them charts its course and any empirical relationship observed is purely historical. The other is that financial depth follow growth in response to the demand follow hypothesis. The converse of this has been considered a possibility (FitzGerald, 2006) . That is that, growth follows financial development in response to supply follow hypothesis. The fourth obvious case is that financial development and economic growth Granger cause one another.
Nonetheless, the studies of Odhiambo (2007 Odhiambo ( , 2008 show that the relationship between financial development and growth may be country specific and time bound as well as dependent on the measure of financial development used. Guryay, Safakli and Tuzel (2007) examined the relationship between financial development and economic growth in Northern Cyprus using Ordinary least Squares Estimation Method (OLS) and found that there is a negligible positive effect of financial development on economic growth. However, the Granger causality test showed that financial development does not cause economic growth, rather, the evidence supports causality from economic growth to the development of financial intermediaries. Abdul and Ying (2008) , used bound test method (ARDL) to cointegration with deposit liability ratio (DLR) and credit to private sector (CPS) as proxies to financial development. They found that DLR and CPS have significant influence on economic development in Pakistan but in China DLR is positive and significant while CPS is positive but insignificant.
Trends in Interest rate, Financial Development and Economic Growth in Nigeria
In the last four decades, Nigeria has adopted various interest rate regimes. Figure 1 graphically highlights the trend of deposit rate in Nigeria between 1970 and 2008. Deposit rate fell very slowly between 1970 and 1977 when it began a steady upward increase until 1987 when it reached an unprecedented height of 15.6%. There was a sharp fall in 1988 to 13.7% followed by a sharp rise in 1989 to 20.3%. In 1991 it fell to 16.1% and began another upward rise to 23.3% in 1993. It again erratically fell to 13.8 in the next year and gradually sustained a decline to 10.5% in 2001. However, it rose sharply in the next year to about 17% and thereafter declined to 9.47% in 2007. The year 2008 witnessed another rise in interest rate to 12.86. These periods can be classified into pre-SAP, SAP and post-SAP or privatization regimes that are characterized with different interest rate repression and liberalization regimes.
The trend of financial deepening is depicted in Figure 2 . As can be observed from the figure; financial depth exhibited the same pattern as deposit rate of interest. We witness again a gradual decent in financial deepening (measured herein by M2/GDP) between 1970 and 1974 and a steady rise from 1975 to 1988. The troughs after 1974 are experienced in 1989, 1996 and 2005 while the peaks occurred in 1984, 1993, 2003 and 2008 . Accordingly, these are pointers to some form of close association between interest rate and financial deepening.
In Figure 3 , we can see a slow but steady rise in per capita GDP from 1970 to 1980 and a phase of stagnation thereafter from 1981 to 2000. The year 2001 marks another phase of sharp and steady rise in per capita GDP in Nigeria. These three phases can without any loss of information be attributed to the three different regimes of financial and therefore interest rate regime that Nigeria has witnessed.
Methodology and Sources of Data
Financial Deepening Model
In pursuance of the primary objective of this study, this section begins with the formal specification of the relationship between interest rate liberalization and financial deepening. Following Odhiambo (2009a) , we regressed the financial depth variable on real income, deposit rate, expected inflation and the lagged value of financial depth. The key motive behind this specification is to verify whether real interest rates positively or negatively affect financial depth. The model can be expressed as follows:
where FINDEP is the financial depth variable proxied by M2/GDP; RGDP is real income; DEPRAT is the nominal deposit rate; P e is expected inflation; and FINDEP t-1 is financial depth lagged once.
The inclusion of the various variables is based on sound theoretical and empirical foundation. Deposit rate is expected to capture the impact of interest rate liberalization on financial deepening. The coefficient of deposit rate in the financial deepening model is expected to be positive based on the financial intermediation thesis that higher deposit rate encourage surplus households to save more thereby making more funds/finance available for investment and economic growth. The inclusion of real GDP is supported by the life cycle hypothesis and the coefficient of the variable is expected to be positive and statistically significant. The inclusion of inflation rate is meant to capture the impact of inflation on the various components of money. There has been an argument that inflation adversely affects the holding of all classes of financial assets and not just a narrow class. In addition, it has been argued that inflation tends to encourage the holding of currency and discourage the holding of quasi-money (Odhiambo, 2009b; Ikhide, 1992) . According to English (1999) cited in Odhiambo (2009a) , a higher inflation rate encourages households to substitute purchased transaction services for money balances, thereby boosting the financial sector. Hence, we expect the coefficient of expected inflation to be positive and statistically significant.
Granger Causality Model
A multivariate model of causality has been used in this study because previous studies based on bivariate framework have been found to be very unreliable (Odhiambo (2009a) . Introduction of a third variable in the causality model can change both the causal inference and the magnitude of the estimates (see Caporale and Pittis, 1997; Caporale, Howell, and Soliman, 2004; Odhiambo, 2008; Odhiambo, 2009a) . Borrowing from the model of financial depth specified above, interest rate was added as the third variable in the trivariate causality model. The trivariate Granger Causality test based on the error correction model is expressed as follows: where ECT t-1 is the error correction term lagged one period; RGDPPC is the real GDP per capita; FINDEP is financial depth variable (M2/GDP); DEPRAT is the nominal deposit rate; μ, ν and υ are mutually uncorrelated white noise residuals.
It should be noted that in the error correction based causality test, the short-run causal impact is measured through the F-statistics and the significance of the independent variables, while the long-run causal impact is measured through the error correction term (see Odhiambo, 2009a) . 
Data Source and Definition of variables
Definition of variables
Financial depth variable is defined in this study as the broad money stock (M2) divided by the gross domestic product (GDP). Nominal deposit rate is taken to be interest rate on 6 months deposit in commercial banks. Expected inflation (P e ) is an unobserved. However, it is generated from the annual actual inflation rate using the adaptive expectations theory. This theory states that expectations about next period situation are formed on the basis of actual situation in the present period. Hence, on the average, current expected inflation can be measured by previous period actual inflation. Real GDP per capita is measured as gross domestic product divided by the total population. 
Empirical Results
Stationarity test
The results of the stationarity tests in levels and first difference presented in Table 1 show that all the variables are integration of order one, with the exception of expected inflation that is stationary. This implies that the variables were all stationary after differencing them once. Expected inflation, though stationary, does not pose a problem because it is also a first difference of price level.
Cointegration test
Upon confirmation of the stationarity condition of the variables included in both the financial deepening and multivariate causality models, we proceeded to test for the possibility of cointegrating relations among the variables used. The Johansen cointegration test was employed for this exercise and the test results are presented in Table 2 . The maximum eigenvalue and the likelihood ratio tests indicate that there is a unique cointegrating relation between the variables included in both the financial deepening model and the Granger causality model. The Likelihood ratios reject the null hypotheses of none cointegrating vector in both models in favour of the alternative hypotheses one cointegrating vector. It is therefore concluded that there is at least one cointegration relation in both models.
Discussion of empirical findings
Financial Deepening Model
The results of the over-parameterized error correction model are reported in Table 3 while Table 4 presents the preferred or parsimonious dynamic error correction model. Although, it might prove difficult to make policy implications from the over-parameterized model it is clear that the model is statistically significant. The F-statistics is significant at 10 percent level and the Durbin Watson statistics is satisfactory. However, the coefficients of a number of variables have wrong signs and some important variables are not statistically significant. In addition, the adjusted R-squared is below acceptable range. The coefficient of error correction term, though significant and with the expected negative sign, is greater than one. This appears irrational.
The results for the parsimonious error correction model reported in Table 5 show that there is a positive and statistically significant relationship between deposit rate of interest and the level of financial deepening in Nigeria. As shown in the table, the coefficient of lagged deposit rate is positive and statistically significant at 5 percent level. This is in accordance with the apriori expectation. The coefficient of the error correction term is equally statistically significant at 5 percent level. Furthermore, the sign of the coefficient of the error correction term complies with theoretical expectation. The value of the coefficient of the error correction term also lies between zero and one. Specifically, the coefficient of the error correction term indicates that about 88 percent of the discrepancy between actual and equilibrium values of the financial depth in Nigeria is corrected each period. The coefficient of the real GDP has a positive sign but not statistically significant at 5 percent level. The coefficient of expected inflation has a negative sign contrary to apriori expectation, but it is not statistically significant. Finally, the coefficient of lagged financial depth has a positive sign and is statistically significant. Due to the generally poor level of the adjusted R-squared and the F-statistics, further diagnostic tests were conducted to verify the adequacy of this model. The results of the diagnostic tests are also presented in Table 4 . The AR test for serial correlation indicates that there is no serial correlation while the other tests, namely normality and ARCH LM tests are within tolerable range. Lastly, the cumulative sum of squares plotted in Figure 4 shows that the model is stable and wrongly specified.
Causality Analysis
The empirical results of the causality model reported in Table 5 show that for the causality between financial depth and economic growth, there is a long run causal flow from financial development to economic growth as is evident in the lagged value of the error correction term, which is negative and statistically significant. However, the F-statistics fails to support a short run causal flow from financial depth to economic growth. Moreover, the lagged values of the financial depth variable are not statistically significant in the economic growth equation. Both the short and long run causal flows from economic growth to financial depth are supported by neither the error correction term nor the F-statistics in the financial depth equation. The results reported in table further reveal that deposit rate of interest cause financial depth and economic growth. The coefficient of the lagged deposit rate is significant in both the financial depth and economic growth equations. Finally, evidence from the deposit rate equation reveals that economic growth and deposit rate granger cause each other.
However, to further verify our findings, we conducted a pairwise Granger causality tests on the three variables. The results presented in Table 6 do not significantly depart from the findings above. There is a unidirectional causality running from financial depth to economic growth. In addition, deposit rate also granger cause financial development, though not vice-versa. Surprisingly, there is no granger causality between deposit rate and economic growth.
Conclusion and Policy Recommendations
This paper presents a framework of analysis for examining the impact of changes in interest rate policy and financial reforms on economic growth. We set out with analysis of the rich literature on the finance-growth nexus. This provided vital insight into the modeling of the relationship between interest rate liberalization, financial deepening and economic growth in Nigeria. The underpinning premise of this research is that policy directed at interest rate liberalization is relevant for financial depth, and financial depth in turn affects economic growth, through its effects on investment. Using annual dataset for Nigeria for the period covering 1970 to 2008, our results are three-holds. Firstly, deposit rate of interest has a positive effect on financial depth. Secondly, the multivariate granger causality tests reveal that there is only one-way causality between financial depth and economic growth; the flow running from financial depth to economic growth. Finally, interest rate liberalization tends to granger cause financial depth and economic growth. The policy implication of this study is therefore straightforward; a departure from rigidly fixed deposit rate of interest will enhance financial depth and improve the country's rate of economic growth. The current financial reforms should be directed at achieving a more deregulated deposit rate of interest. Warman, F. and A. P. Thirwall. (1994) . Interest rate, savings, investment and growth in Mexico, 1961 Mexico, -1990 
